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(54) DIELECTRIC BARRIER DISCHARGE LAMP DEVICE 
(57)Abstract: 

PURPOSE: To sufficiently improve the irradiation just 
under discharge lamps, so as to make high efficiency 
and high reliability by preventing the illuminance 
distribution from being made uneven with the elapsed 
lighting time, by providing approximately V-shaped light 
reflecting plates between mutually adjacent discharge 
lamps. 

CONSTITUTION: V-shaped light reflecting plates 11,13 
constituted by bending an aluminum plates are provided 
between cylindrical dielectric barrier discharge lamps 1a, 
1b and between 1b and 1c. The vertexes 12, 14 of these 
plates 1 1, 13 are positioned on a common tangent PQR 
on the peripheries of the lamps 1a, 1b, 1c facing a light 
take-out window 20. The space 26 between the lamps 

1a, 1b, 1c and the window 20 is filled with gaseous nitrogen injected from an inert gas 
introducing port 24. Since the vacuum ultraviolet ray is not absorbed by the space 26, the total 
vacuum ultraviolet ray discharged from respective lamps is discharged from the window 20, 
and the window 20 substantially forms a rectangular vacuum ultraviolet ray beam. 
Accordingly, the light taking-out efficiency is improved, and the uniform irradiated surface can 
be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention is a kind of the ultraviolet line light source equipment for 
photochemical reaction, forms an excimer molecule by dielectric barrier electric discharge, and relates 
to improvement of the dielectric barrier discharge lamp equipment which used the so-called dielectric 
barrier discharge lamp using the light emitted from this excimer molecule, for example, the dry cleaning 
equipment of a silicon wafer etc. 
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PRIOR ART 



[Description of the Prior Art] the gas for electric discharge which there is a Japan public presentation 
patent official report common No. 301357 [ four to ], and forms an excimer molecule there as 
technology relevant to this invention at an electric discharge container — being filled up — dielectric 
barrier electric discharge (alias ozonizer electric discharge or silent discharge.) An excimer molecule is 
made to form by refer to the 263rd page of the reprint 7******i n Institute of Electrical Engineers of 
Japan issue amendment new edition "electric discharge handbook" June, Heisei 1 . The lamp using the 
light emitted from this excimer molecule, i.e., a dielectric barrier discharge lamp, is indicated. This 
electric discharge container is a cylinder-like, some these electric discharge containers [ at least ] serve 
as the dielectric of this dielectric barrier electric discharge, this dielectric is light-transmission nature and 
the cylinder-like dielectric barrier discharge lamp of this dielectric in which the metal grid was prepared 
in part at least is indicated. Moreover, the dielectric barrier discharge lamp equipment which put these 
two or more cylinder-like dielectric barrier discharge lamps in order in parallel is also indicated. 
[0003] Drawin g 5 which is the schematic diagram of a cylinder-like dielectric barrier discharge lamp is 
used hereafter, and the outline of general dielectric barrier electric discharge is explained. The electric 
discharge container 1 is glass [ which is a dielectric ], arranges the inside pipe 2 and the outside pipe 3 
on the same axle, and makes them the shape of a hollow cylinder. The inside electrode 5 for dielectric 
barrier electric discharge which served as the light reflex film which the ground electrode 4 for dielectric 
barrier electric discharge of optical permeability formed in the superficies of the inside pipe 2 by the 
vacuum evaporationo of aluminum is formed in the superficies of the outside pipe 3, respectively. 
Moreover, the getter room 6 which contains a getter 7 is established in the end of the electric discharge 
container 1 . A getter 7 removes the impure gas (for example, H2 O etc.) in discharge space 8, and has 
the function which carries out electric discharge to stability. Discharge space 8 is formed between the 
internal surfaces of the inside pipe 2 which met the internal surface and electrode 5 of the outside pipe 3 
which met the electrode 4. If it is filled up with the gas for electric discharge which forms an excimer 
molecule by dielectric barrier electric discharge and voltage is impressed to electrodes 4 and 5 by AC 
power supply 10, dielectric barrier electric discharge will occur stably in discharge space 8, and excimer 
light will be emitted to discharge space 8. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the following effect can be acquired as explained 
above. The electric discharge container of the light-transmission nature whose appearance is an outline 
cylinder-like at least in invention of the claim 1 of this invention, The metal grid prepared in some [ at 
least ] perimeters of the external surface of this electric discharge container, The inside electrode 
prepared inside this metal grid at this electric discharge container and the outline same axle, The 
cylinder-like dielectric barrier discharge lamp which consists of gas for electric discharge with which it 
fills up in this electric discharge container, and which forms an excimer molecule by dielectric barrier 
electric discharge, The lamp house which has the optical ejection aperture which takes out the excimer 
light which arranges these two or more cylinder-like dielectric barrier discharge lamps in parallel, 
contains them, and is emitted from this excimer molecule, In dielectric barrier discharge lamp equipment 
equipped with the power supply for performing dielectric barrier electric discharge, it was made the 
composition which formed the outline V character type light reflex board between these adjoining 
cylinder-like dielectric barrier discharge lamps. Therefore, optical ejection efficiency can offer the 
dielectric barrier discharge lamp equipment which can acquire a uniform irradiation side highly. 
[0025] In invention of the claim 2 of this invention, in invention of the claim 1 of this invention, since 
the distance X between the medial axes of this adjoining cylinder-like dielectric barrier discharge lamp 
was constituted in 3.5 or less times of the diameter D of this cylinder-like dielectric barrier discharge 
lamp, in addition to the advantage of invention of the claim 1 of this invention, the dielectric barrier 
discharge lamp equipment with which high irradiance is obtained can be offered. 
[0026] In invention of the claim 3 of this invention, it sets to invention of a claim 1 or a claim 2. In the 
range L on the basis of the common tangent of the periphery of this adjoining cylinder-like dielectric 
barrier discharge lamp that met this optical ejection aperture, are right-angled to both of the tube axis of 
this tangent and this cylinder-like dielectric barrier discharge lamp. It constituted so that the peak of this 
V character type light reflex board might exist in the direction which keeps away from this optical 
ejection aperture within the limits of L, when it considered as the range of 25% of length of the diameter 
of this cylinder-like dielectric barrier discharge lamp. Therefore, the advantage of invention of a claim 1 
or a claim 2 can offer the dielectric barrier discharge lamp equipment which can be demonstrated 
further. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Since the above cylinder-like dielectric barrier discharge 
lamps have the various features which are not in a conventional low voltage glow discharge lamp or a 
conventional arc discharge lamp, they are useful. Since an electric discharge container is made into the 
shape of an outline cylinder, a commercial glass tube, a ceramic pipe, etc. can be diverted if it is made 
the structure which prepared the inside electrode inside this electric discharge container at this electric 
discharge container and the outline same axle, and structure also becomes easy especially, manufacture 
becomes easy, therefore the advantage that a cylinder-like dielectric barrier discharge lamp can be 
offered cheaply arises. Therefore, the dielectric barrier discharge lamp equipment which put these two or 
more cylinder-like dielectric barrier discharge lamps in order in parallel, and formed the substantial flat- 
surface light source has the advantage that the flat-surface light source can be obtained cheaply. 
[0005] However, this invention person etc. discovered experimentally that there were the following 
faults to the dielectric barrier discharge lamp equipment which used the cylinder-like dielectric barrier 
discharge lamp which used the conventional metal network electrode. That is, in the dielectric barrier 
discharge lamp equipment which arranged in two or more parallel the cylinder-like dielectric barrier 
discharge lamp which used the metal network electrode, the measurement result of a luminous-intensity- 
distribution distribution of the irradiance on this optical ejection window surface in the pars intermedia 
of an adjoining dielectric barrier discharge lamp of this one dielectric barrier discharge lamp was 
understood are more remarkably [ than the predicted value piled up and obtained about an adjoining 
lamp ] low. Furthermore, in directly under [ of the pars intermedia of the dielectric / with which lighting 
time passes / barrier discharge lamp with which the rate of a fall of this irradiance adjoins as compared 
with directly under / of this cylinder-like dielectric barrier discharge lamp / (transverse plane) although it 
is alike, therefore degradation of the permeability of this glass for electric discharge containers etc. 
becomes a cause and irradiance falls ] (transverse plane), it was remarkable. That is, the disadvantageous 
point said that an irradiance distribution becomes uneven arose as lighting time passed. In the dielectric 
barrier discharge lamp equipment with which the main wavelength of excimer light used the dielectric 
barrier discharge lamp 200nm or less, the above-mentioned fault was especially large. 
[0006] The above-mentioned cause is considered to be as follows. That is, when a cylinder-like 
dielectric barrier discharge lamp is put in order in parallel, it is the first cause that a part of excimer light 
emitted from the dielectric barrier discharge lamp is absorbed by the metal network electrode of the 
adjoining cylinder-like dielectric barrier discharge lamp. Although it has been improved to some extent 
by improving the reflection factor of this metal network electrode by the above-mentioned fault, the 
large dissolution was impossible by a part of reflected excimer light performing a multiple echo by this 
metal network electrode, or penetrating the glass which is this electric discharge container many times 
etc. 

[0007] The second cause is considered to be as follows. The front face of this metal network electrode 
oxidizes, or contamination generates it as lighting time passes. Moreover, dust collects on the mesh of 
this metal network electrode. By these contamination, the substantial permeability of an electric 
discharge container falls and an optical output declines. Since contribution of the reflected light from the 
dielectric barrier discharge lamp which adjoins in directly under [ of the pars intermedia of the dielectric 
barrier discharge lamp which adjoins to falling in proportion / almost / to the fall of this optical output ] 
is large, the irradiance [ directly under ] of this cylinder-like dielectric barrier discharge lamp is 
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considered that irradiance falls more remarkably than decline in the substantial permeability of an 
electric discharge container. 

[0008] The above-mentioned fault is a phenomenon peculiar to the dielectric barrier discharge lamp 
equipment which put the cylindrical dielectric barrier discharge lamp equipped with the metal network 
electrode in order in parallel. 

[0009] this invention is accomplished based on the above situations, the technical problem The electric 
discharge container of the light-transmission nature whose appearance is an outline cylinder-like at least, 
and the metal grid prepared in some [ at least ] perimeters of the external surface of this electric 
discharge container, The inside electrode prepared inside this metal grid at this electric discharge 
container and the outline same axle, The cylinder-like dielectric barrier discharge lamp which consists of 
gas for electric discharge with which it fills up in this electric discharge container, and which forms an 
excimer molecule by dielectric barrier electric discharge, The lamp house which has the optical ejection 
aperture which takes out the excimer light which arranges these two or more cylinder-like dielectric 
barrier discharge lamps in parallel, contains them, and is emitted from this excimer molecule, In 
dielectric barrier discharge lamp equipment equipped with the power supply for performing dielectric 
barrier electric discharge The irradiance [ directly under ] between these adjoining cylinder-like 
dielectric barrier discharge lamps is fully high, and it is offering efficient and the dielectric barrier 
discharge lamp equipment of high reliance with which it takes to the lighting passage of time, and an 
illumination distribution's does not become uneven. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it is 
invention of the claim 1 of this invention. The electric discharge container of the light-transmission 
nature whose appearance is an outline cylinder-like at least, and the metal grid prepared in some [ at 
least ] perimeters of the external surface of this electric discharge container, The inside electrode 
prepared inside this metal grid at this electric discharge container and the outline same axle, The 
cylinder-like dielectric barrier discharge lamp which consists of gas for electric discharge with which it 
fills up in this electric discharge container, and which forms an excimer molecule by dielectric barrier 
electric discharge, The lamp house which has the optical ejection aperture which takes out the excimer 
light which arranges these two or more cylinder-like dielectric barrier discharge lamps in parallel, 
contains them, and is emitted from this excimer molecule, In dielectric barrier discharge lamp equipment 
equipped with the power supply for performing dielectric barrier electric discharge, an outline V 
character type light reflex board is formed and constituted between these adjoining cylinder-like 
dielectric barrier discharge lamps. 

[001 1] Invention of the claim 2 of this invention constitutes the distance X between the medial axes of 
this adjoining cylinder-like dielectric barrier discharge lamp in invention of the claim 1 of this invention 
in 3.5 or less times of the diameter D of this cylinder-like dielectric barrier discharge lamp. 
[0012] Invention of the claim 3 of this invention is set to invention of either a claim 1 or the claim 2. In 
the range L on the basis of the common tangent of the periphery of this adjoining cylinder-like dielectric 
barrier discharge lamp that met this optical ejection aperture, are right-angled to both of the tube axis of 
this tangent and this cylinder-like dielectric barrier discharge lamp. It constitutes so that the peak of this 
V character type light reflex board may exist in the direction which keeps away from this optical 
ejection aperture within the limits of L, when it considers as the range of 25% of length of the diameter 
of this cylinder-like dielectric barrier discharge lamp. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is a kind of the ultraviolet line light source equipment for 
photochemical reaction, forms an excimer molecule by dielectric barrier electric discharge, and relates 
to improvement of the dielectric barrier discharge lamp equipment which used the so-called dielectric 
barrier discharge lamp using the light emitted from this excimer molecule, for example, the dry cleaning 
equipment of a silicon wafer etc. 
[0002] 

[Description of the Prior Art] the gas for electric discharge which there is a Japan public presentation 
patent official report common No. 301357 [ four to ], and forms an excimer molecule there as 
technology relevant to this invention at an electric discharge container -- being filled up -- dielectric 
barrier electric discharge (alias ozonizer electric discharge or silent discharge.) An excimer molecule is 
made to form by refer to the 263rd page of the reprint 7 ****** in Institute of Electrical Engineers of 
Japan issue amendment new edition "electric discharge handbook" June, Heisei 1. The lamp using the 
light emitted from this excimer molecule, i.e., a dielectric barrier discharge lamp, is indicated. This 
electric discharge container is a cylinder-like, some these electric discharge containers [ at least ] serve 
as the dielectric of this dielectric.barrier electric discharge, this dielectric is light-transmission nature and 
the cylinder-like dielectric barrier discharge lamp of this dielectric in which the metal grid was prepared 
in part at least is indicated. Moreover, the dielectric barrier discharge lamp equipment which put these 
two or more cylinder-like dielectric barrier discharge lamps in order in parallel is also indicated. 
[0003] Dravvingl which is the schematic diagram of a cylinder-like dielectric barrier discharge lamp is 
used hereafter, and the outline of general dielectric barrier electric discharge is explained. The electric 
discharge container 1 is glass [ which is a dielectric ], arranges the inside pipe 2 and the outside pipe 3 
on the same axle, and makes them the shape of a hollow cylinder. The inside electrode 5 for dielectric 
barrier electric discharge which served as the light reflex film which the ground electrode 4 for dielectric 
barrier electric discharge of optical permeability formed in the superficies of the inside pipe 2 by the 
vacuum evaporationo of aluminum is formed in the superficies of the outside pipe 3, respectively. 
Moreover, the getter room 6 which contains a getter 7 is established in the end of the electric discharge 
container 1. A getter 7 removes the impure gas (for example, H2 O etc.) in discharge space 8, and has 
the function which carries out electric discharge to stability. Discharge space 8 is formed between the 
internal surfaces of the inside pipe 2 which met the internal surface and electrode 5 of the outside pipe 3 
which met the electrode 4. If it is filled up with the gas for electric discharge which forms an excimer 
molecule by dielectric barrier electric discharge and voltage is impressed to electrodes 4 and 5 by AC 
power supply 10, dielectric barrier electric discharge will occur stably in discharge space 8, and excimer 
light will be emitted to discharge space 8. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the above cylinder-like dielectric barrier discharge 
lamps have the various features which are not in a conventional low voltage glow discharge lamp or a 
conventional arc discharge lamp, they are useful. Since an electric discharge container is made into the 
shape of an outline cylinder, a commercial glass tube, a ceramic pipe, etc. can be diverted if it is made 
the structure which prepared the inside electrode inside this electric discharge container at this electric 
discharge container and the outline same axle, and structure also becomes easy especially, manufacture 
becomes easy, therefore the advantage that a cylinder-like dielectric barrier discharge lamp can be 
offered cheaply arises. Therefore, the dielectric barrier discharge lamp equipment which put these two or 
more cylinder-like dielectric barrier discharge lamps in order in parallel, and formed the substantial flat- 
surface light source has the advantage that the flat-surface light source can be obtained cheaply. 
[0005] However, this invention person etc. discovered experimentally that there were the following 
faults to the dielectric barrier discharge lamp equipment which used the cylinder-like dielectric barrier 
discharge lamp which used the conventional metal network electrode. That is, in the dielectric barrier 
discharge lamp equipment which arranged in two or more parallel the cylinder-like dielectric barrier 
discharge lamp which used the metal network electrode, the measurement result of a luminous-intensity- 
distribution distribution of the irradiance on this optical ejection window surface in the pars intermedia 
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of an adjoining dielectric barrier discharge lamp of this one dielectric barrier discharge lamp was 
understood are more remarkably [ than the predicted value piled up and obtained about an adjoining 
lamp ] low. Furthermore, in directly under [ of the pars intermedia of the dielectric / with which lighting 
time passes / barrier discharge lamp with which the rate of a fall of this irradiance adjoins as compared 
with directly under / of this cylinder-like dielectric barrier discharge lamp / (transverse plane) although it 
is alike, therefore degradation of the permeability of this glass for electric discharge containers etc. 
becomes a cause and irradiance falls ] (transverse plane), it was remarkable. That is, the disadvantageous 
point said that an irradiance distribution becomes uneven arose as lighting time passed. In the dielectric 
barrier discharge lamp equipment with which the main wavelength of excimer light used the dielectric 
barrier discharge lamp 200nm or less, the above-mentioned fault was especially large. 
[0006] The above-mentioned cause is considered to be as follows. That is, when a cylinder-like 
dielectric barrier discharge lamp is put in order in parallel, it is the first cause that a part of excimer light 
emitted from the dielectric barrier discharge lamp is absorbed by the metal network electrode of the 
adjoining cylinder-like dielectric barrier discharge lamp. Although it has been improved to some extent 
by improving the reflection factor of this metal network electrode by the above-mentioned fault, the 
large dissolution was impossible by a part of reflected excimer light performing a multiple echo by this 
metal network electrode, or penetrating the glass which is this electric discharge container many times 
etc. 

[0007] The second cause is considered to be as follows. The front face of this metal network electrode 
oxidizes, or contamination generates it as lighting time passes. Moreover, dust collects on the mesh of 
this metal network electrode. By these contamination, the substantial permeability of an electric 
discharge container falls and an optical output declines. Since contribution of the reflected light from the 
dielectric barrier discharge lamp which adjoins in directly under [ of the pars intermedia of the dielectric 
barrier discharge lamp which adjoins to falling in proportion / almost / to the fall of this optical output ] 
is large, the irradiance [ directly under ] of this cylinder-like dielectric barrier discharge lamp is 
considered that irradiance falls more remarkably than decline in the substantial permeability of an 
electric discharge container. 

[0008] The above-mentioned fault is a phenomenon peculiar to the dielectric barrier discharge lamp 
equipment which put the cylindrical dielectric barrier discharge lamp equipped with the metal network 
electrode in order in parallel. 

[0009] this invention is accomplished based on the above situations, the technical problem The electric 
discharge container of the light-transmission nature whose appearance is an outline cylinder-like at least, 
and the metal grid prepared in some [ at least ] perimeters of the superficies of this electric discharge 
container, The inside electrode prepared inside this metal grid at this electric discharge container and the 
outline same axle, The cylinder-like dielectric barrier discharge lamp which consists of gas for electric 
discharge with which it fills up in this electric discharge container, and which forms an excimer 
molecule by dielectric barrier electric discharge, The lamp house which has the optical ejection aperture 
which takes out the excimer light which arranges these two or more cylinder-like dielectric barrier 
discharge lamps in parallel, contains them, and is emitted from this excimer molecule, In dielectric 
barrier discharge lamp equipment equipped with the power supply for performing dielectric barrier 
electric discharge The irradiance [ directly under ] between these adjoining cylinder-like dielectric 
barrier discharge lamps is fully high, and it is offering efficient and the dielectric barrier discharge lamp 
equipment of high reliance with which it takes to the lighting passage of time, and an illumination 
distribution's does not become uneven. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention of 
the claim 1 of this invention The electric discharge container of the light-transmission nature whose 
appearance is an outline cylinder-like at least, and the metal grid prepared in some [ at least ] perimeters 
of the superficies of this electric discharge container, The inside electrode prepared inside this metal grid 
at this electric discharge container and the outline same axle, The cylinder-like dielectric barrier 
discharge lamp which consists of gas for electric discharge with which it fills up in this electric 
discharge container, and which forms an excimer molecule by dielectric barrier electric discharge, The 
lamp house which has the optical ejection aperture which takes out the excimer light which arranges 
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these two or more cylinder-like dielectric barrier discharge lamps in parallel, contains them and is 
emitted from this excimer molecule, In dielectric barrier discharge lamp equipment equipped with the 
power supply for performing dielectric barrier electric discharge, an outline V character type light reflex 
board is formed and constituted between these adjoining cylinder-like dielectric barrier discharge lamps. 

[001 1] Invention of the claim 2 of this invention constitutes the distance X between the medial axes of 
this adjoining cylinder-like dielectric barrier discharge lamp in invention of the claim 1 of this invention 
in 3.5 or less times of the diameter D of this cylinder-like dielectric barrier discharge lamp 
[0012] Invention of the claim 3 of this invention is set to invention of either a claim 1 or the claim 2 In 
the range L on the basis of the common tangent of the periphery of this adjoining cylinder-like dielectric 
barrier discharge lamp that met this optical ejection aperture, are right-angled to both of the tube axis of 
this tangent and this cylinder-like dielectric barrier discharge lamp. It constitutes so that the peak of this 
V character type light reflex board may exist in the direction which keeps away from this optical 
ejection aperture within the limits of L, when it considers as the range of 25% of length of the diameter 
ot this cylinder-like dielectric barrier discharge lamp 
[0013] 

[Function] The electric discharge container of the light-transmission nature whose appearance is an 
outline cylinder-like at least in invention of the claim 1 of this invention, The metal grid prepared in 
some [ at least ] perimeters of the superficies of this electric discharge container, The inside electrode 
prepared inside this metal grid at this electric discharge container and the outline same axle The 
cylinder-hke dielectric barrier discharge lamp which consists of gas for electric discharge with which it 
tills up in this electric discharge container, and which forms an excimer molecule by dielectric barrier 
electric discharge, The lamp house which has the optical ejection aperture which takes out the excimer 
light which arranges these two or more cylinder-like dielectric barrier discharge lamps in parallel 
contains them, and is emitted from this excimer molecule, Since it was made the composition which 
formed the outline V character type light reflex board between these adjoining cylinder-like dielectric 
barrier discharge lamps in dielectric barrier discharge lamp equipment equipped with the power supply 
tor performing dielectric barrier electric discharge The excimer light which goes to the dielectric barrier 
discharge lamp which is emitted from this cylinder-like dielectric barrier discharge lamp, and adjoins 
Since it is reflected with a this outline V character type light reflex board and goes to this optical 
ejection aperture The irradiance [ directly under ] between the dielectric barrier discharge lamps which 
carrying out direct incidence to an adjoining dielectric barrier discharge lamp, and being absorbed by 
this metal network electrode is lost, consequently adjoin becomes high enough, and efficient dielectric 
barrier discharge lamp equipment is obtained. 

[0014] In invention of the claim 2 of this invention, in invention of a claim 1, since the distance X 
between the medial axes of this adjoining cylinder-like dielectric barrier discharge lamp was constituted 
in 3 5 or less times of the diameter D of this cylinder-like dielectric barrier discharge lamp, the amount 
of the excimer light which carries out incidence to this optical ejection aperture increases, and in 
addition to the effect of a claim 1, the dielectric barrier discharge lamp equipment of high irradiance is 
obtained. In not forming a this outline V character type light reflex board If the distance X between the 
medial axes of this adjoining cylinder-like dielectric barrier discharge lamp is constituted in 3 5 or less 
times of the diameter D of this cylinder-like dielectric barrier discharge lamp The excimer absorption of 
light by the metal network electrode of an adjoining dielectric barrier discharge lamp becomes 
remarkably large, consequently the fault that an uneven expansion of decline in optical ejection 
efficiency and the irradiance distribution taken to the lighting passage of time occurs becomes 
remarkably large. In addition, the outer diameter D of this cylindrical dielectric barrier discharge lamp in 
this invention is an outer diameter also including the thickness of the grid measured where an electric 
discharge container is equipped, for example, when the electric discharge container of a diameter Zmm 
is equipped with the cylinder-like network which made the strand of a diameter dmm cross, the outer 
diameter D of a lamp also including the thickness of this conductive grid becomes the sum of 4 times 

mm or t0 " the lap b ° iled md de P ended from the time's of making a network" of a strand 
[U015J In invention of the claim 3 of this invention, it sets to invention of either a claim 1 or the claim 2 
In the range L on the basis of the common tangent which met this optical ejection aperture of the 
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periphery of this adjoining cylinder-like dielectric barrier discharge lamp that met this optical ejection 
aperture, are right-angled to both of the tube axis of this tangent and this cylinder-like dielectric barrier 
discharge lamp. Since it constituted so that the peak of this V character type light reflex board might 
exist in the direction which keeps away from this optical ejection aperture within the limits of L when it 
considered as 25% of length of the diameter of this cylinder-like dielectric barrier discharge lamp an 
operation of invention of either a claim 1 or the claim 2 is demonstrated more notably. In addition even 
if the peak of this V character type light reflex board was extended at this optical ejection aperture side 
and existed rather than this tangent, the effect which prevents carrying out incidence to this cylinder-like 
dielectric barrier discharge lamp that the excimer light emitted from the dielectric barrier discharge lamp 
adjoined did not become large, but the fault that the ejection efficiency of excimer light fell produced it 
rather. Moreover, if the effect which prevents carrying out incidence to this cylinder-like dielectric 
barrier discharge lamp that the excimer light emitted from the dielectric barrier discharge lamp adjoined 
is enough when the peak of this V character type light reflex board exists in the position which kept 
away from this optical ejection aperture from this range L, there is nothing, and the effect of an 
improvement of optical ejection efficiency decreased 
[0016] 

[Example] The schematic diagram of the dielectric barrier discharge lamp equipment which is the first 
example of this invention is shown in drawing 1 . Drawing 1 is explanatory drawing having shown the 
cross section seen from [ of a cylinder-like dielectric barrier discharge lamp ] the tube axis The 
cylinder-like dielectric barrier discharge lamps la, lb, and lc in this example are the same as that of the 
^composition of the lamp of drawing 5 , and it is synthetic quartz glass [ with an overall length of about 
250mm ], and the electric discharge container 1 arranges the outside pipe 3 with an outer diameter [ of 
16mm ], the inside pipe 2 with a thickness of 1mm, an outer diameter [ of about 26.5mm ] and a 
thickness of 1mm on the same axle, and they make it the The outside pipe 3 is making the dielectric 
barrier of dielectric barrier electric discharge, and optical ejection window part material serve a double 
purpose, and the ground electrode 4 which consists of a metal network which penetrates light on the 
superficies is formed. The length of the direction of a tube axis of a metal network is 200mm A grid 4 is 
the cylinder-like network which has elasticity in shaft orientations in a Monel line with a diameter of 
0 15mm and which was knit seamlessly, the electric discharge container 1 is inserted into this cylinder- 
like metal network, and the grid 4 close to the outside of the outside pipe 3 is formed by pulling to the 
shaft orientations of a lamp. Therefore, the outer diameter D of this cylindrical dielectric barrier 
discharge lamp is set to about 27.1mm. Moreover, the inside electrode 5 for dielectric barrier electric 
discharge which served as the light reflex film formed by the vacuum evaporationo of aluminum is 
formed in the superficies of the inside pipe 2. The tube wall of the electric discharge container 1 is 
extended at the end of the electric discharge container 1, and the getter hold room 6 is established in it 
Ine barium getter 7 which becomes this getter hold room 6 from a barium alloy was contained high- 
frequency heating of the barium getter 7 was carried out, and the thin film of barium was formed in the 
getter hold interior of a room. And discharge space 8 was filled up with the xenon gas of 30kPa(s) as gas 
for electric discharge. we 

[0017] The above-mentioned cylinder-like dielectric barrier discharge lamps la, lb and lc were 
contained m the lamp house 21 . The airtight lamp house 21 is formed of cooling of a lamp, the cooling 
block 22 which served both as the light reflex board, the rectangle-like light ejection aperture 20 which 
ri e !!f of opting becomes from the synthetic quartz glass which is 170mmxl70mm, and the side plate 
15. the paths 28 and 29 of the fluid for cooling are established in the cooling block 22. The distance X 
between the medial axes of this cylinder-like dielectric barrier discharge lamp la, and lb lb and lc is 
60mm. Therefore, the ratio of the distance X between the medial axes of this adjoining cylinder-like 
dielectric barrier discharge lamp and the outer diameter D of this cylinder-like dielectric barrier 
discharge lamp is about 2.2. 

[0018] The V which are length of 170mm which bent and constituted aluminum plate between cylinder- 
like dielectric barrier discharge lamp la, andb [ 1 ],b [ 1 ] and lc character type light reflex boards 1 1 
and 13 were formed. The peaks 12 and 14 of the V character type light reflex boards 1 1 and 13 are 
ocated on the common tangent PQR of the periphery of these cylinder-like dielectric barrier discharge 
lamps la, lb, and lc that met this optical ejection aperture 20. The space 26 between these cylinder-like 
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dielectric barrier discharge lamps la, lb, and lc and the rectangle-like light ejection aperture 20 is full 
of the nitrogen gas poured in from the inert gas inlet 24. 25 is a gas exhaust port. The light reflex board 
27 with which the size of opening consists of an aluminum plate of the hollow prismatic whose height is 
15mm by 170mmx 170mm was formed in the circumference of this rectangle-like light ejection aperture 

[0019] These cylinder-like dielectric barrier discharge lamps la, lb, and lc were connected in parallel 
with the power supply 10 of a piece. When the applied voltage to the lamp which frequency expressed 
with the voltage between about 13kHz, maximum, and the minimum values set the output of a power 
supply to about 12kV, these dielectric barrier discharge lamps la, lb, and lc were turned on by 
abbreviation 50 W, respectively, and the vacuum ultraviolet radiation of the range of wavelength to 
180nm wavelength of 160nm which has maximum was emitted to the wavelength of 172nm emitted 
from the excimer molecule of a xenon. It is reflected by the V character type light reflex boards 1 1 and 
13, the course is changed into the optical ejection aperture 20, and the portion which goes to the 
dielectric barrier discharge lamp which adjoined among these vacuum ultraviolet radiation is emitted 
from the optical ejection aperture 20. That is, the ejection efficiency of vacuum ultraviolet radiation 
increased. In this case, since the space 26 between these cylinder-like dielectric barrier discharge lamps 
la, lb, and lc and the optical ejection aperture 20 is full of nitrogen gas as described above, this vacuum 
ultraviolet radiation is not absorbed in this space 26. Therefore, from the rectangle-like light ejection 
aperture 20, the sum total of this vacuum ultraviolet radiation emitted from these cylinder-like dielectric 
barrier discharge lamps la, lb, and lc is emitted, therefore this rectangle-like light ejection aperture 20 
serves as the rectangle-like vacuum-ultraviolet-radiation light source substantially. 
[0020] When 150mmxl50mm glass was separated from the optical ejection aperture 20 of the dielectric 
barrier discharge lamp equipment described above in air about 3 mm, and was installed and vacuum 
ultraviolet radiation was irradiated with this dielectric barrier discharge lamp equipment, uniform 
irradiance was obtained, consequently irradiation of this vacuum ultraviolet radiation to matter other 
than the glass which is a processed material was able to carry out oxidization removal of the organic 
contamination on glass uniformly in the few state. 

[0021] The second example of this invention is shown in drawing 2 . The composition of the cylinder- 
like dielectric barrier discharge lamps la, lb, and lc in this example and the optical ejection aperture 20 
is the same as that of the first example of this invention, and the distance X between the medial axes of 
this cylinder-like dielectric barrier discharge lamp la, and lb, lb and lc is 60mm. Therefore, the ratio of 
the distance X between the medial axes of this adjoining cylinder-like dielectric barrier discharge lamp 
and the diameter D of this cylinder-like dielectric barrier discharge lamp is about 2.2. The V character 
type light reflex boards 31 and 33 serve as some walls of a lamp house 21, and bend and constitute the 
aluminum plate of one sheet. Moreover, the position Y of the peaks 32 and 34 of the V character type 
light reflex boards 3 1 and 33 is on [ from a common tangent PQR ] 5mm, and exists in L which is the 
range in which existence of the peak of this V character type light reflex board is permitted. In addition, 
L in this example is 6.77mm. In addition to the advantage of the first example, the advantage that 
structure is easy and it can manufacture cheaply lightweight produces this example. 
[0022] In the first example, the light reflex board on the trapezoid shown in drawing 3 which made 
flatness some noses of cam of V characters instead of the V character type light reflex board is used for 
the third example of this invention. In addition to the advantage of the first example, in this example, the 
advantage that processing of a light reflex board is easy arises. 

[0023] In the first example, the light reflex board of a shell form shown in drawing 4 which gave 
****** near the nose of cam of V characters instead of the V character type light reflex board is used for 
the fourth example of this invention. In addition to the advantage of the first example, in this example, 
the advantage that irradiance is made more to homogeneity arises 
[0024] 

[Effect of the Invention] According to this invention, the following effect can be acquired as explained 
above. The electric discharge container of the light-transmission nature whose appearance is an outline 
cylinder-like at least in invention of the claim 1 of this invention, The metal grid prepared in some [ at 
least ] perimeters of the superficies of this electric discharge container, The inside electrode prepared 
inside this metal grid at this electric discharge container and the outline same axle, The cylinder-like 
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dielectric barrier discharge lamp which consists of gas for electric discharge with which it fills up in this 
electric discharge container, and which forms an excimer molecule by dielectric barrier electric 
discharge, The lamp house which has the optical ejection aperture which takes out the excimer light 
which arranges these two or more cylinder-like dielectric barrier discharge lamps in parallel, contains 
them, and is emitted from this excimer molecule, Since it was made the composition which formed the 
outline V character type light reflex board between these adjoining cylinder-like dielectric barrier 
discharge lamps in dielectric barrier discharge lamp equipment equipped with the power supply for 
performing dielectric barrier electric discharge Optical ejection efficiency can offer the dielectric barrier 
discharge lamp equipment which can acquire a uniform irradiation side highly. 
[0025] In invention of the claim 2 of this invention, in invention of the claim 1 of this invention, since 
the distance X between the medial axes of this adjoining cylinder-like dielectric barrier discharge lamp 
was constituted in 3.5 or less times of the diameter D of this cylinder-like dielectric barrier discharge 
lamp, in addition to the advantage of invention of the claim 1 of this invention, the dielectric barrier 
discharge lamp equipment with which high irradiance is obtained can be offered. 
[0026] In invention of the claim 3 of this invention, it sets to invention of a claim 1 or a claim 2. In the 
range L on the basis of the common tangent of the periphery of this adjoining cylinder-like dielectric 
barrier discharge lamp that met this optical ejection aperture, are right-angled to both of the tube axis of 
this tangent and this cylinder-like dielectric barrier discharge lamp. Since it constituted so that the peak 
of this V character type light reflex board might exist in the direction which keeps away from this 
optical ejection aperture within the limits of L, when it considered as the range of 25% of length of the 
diameter of this cylinder-like dielectric barrier discharge lamp The advantage of invention of a claim 1 
or a claim 2 can offer the dielectric barrier discharge lamp equipment which can be demonstrated 
further. 
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[Claim(s)] 

[Claim 1] The electric discharge container of the light-transmission nature whose appearance is an 
outline cylinder-like. The metal grid prepared in some [ at least ] perimeters of the external surface of 
this electric discharge container. The inside electrode prepared inside this metal grid at this electric 
discharge container and the outline same axle. The cylinder-like dielectric barrier discharge lamp which 
consists of gas for electric discharge with which it fills up in this electric discharge container, and which 
forms an excimer molecule by dielectric barrier electric discharge. The lamp house which has the optical 
ejection aperture which takes out the excimer light which arranges these two or more cylinder-like 
dielectric barrier discharge lamps in parallel, contains them, and is emitted from this excimer molecule, 
and the power supply for performing dielectric barrier electric discharge. It is dielectric barrier discharge 
lamp equipment equipped with the above, and is characterized by making it the composition which 
formed the outline V character type light reflex board between these adjoining cylinder-like dielectric 
barrier discharge lamps. 

[Claim 2] Dielectric barrier discharge lamp equipment according to claim 1 characterized by 
constituting the distance X between the medial axes of this adjoining cylinder-like dielectric barrier 
discharge lamp in 3.5 or less times of the diameter D of this cylinder-like dielectric barrier discharge 
lamp. 

[Claim 3] In the range L on the basis of the common tangent of the periphery of this adjoining cylinder- 
like dielectric barrier discharge lamp that met this optical ejection aperture, are right-angled to both of 
the tube axis of this tangent and this cylinder-like dielectric barrier discharge lamp. When it considers as 
the range of 25% of length of the diameter of this cylinder-like dielectric barrier discharge lamp in the 
direction which keeps away from this optical ejection aperture, Dielectric barrier discharge lamp 
equipment given in either the claim 1 characterized by constituting so that the peak of this V character 
type light reflex board may exist within the limits of L, or the claim 2. 
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[Brief Description of the Drawings] 

[Drawing 1] It is explanatory drawing of the example of the dielectric barrier discharge lamp equipment 
of this invention. 

[Drawing 2] It is explanatory drawing of other examples of the dielectric barrier discharge lamp 
equipment of this invention. 

[Drawing 3] It is explanatory drawing of the important section of other examples of the dielectric barrier 
discharge lamp equipment of this invention. 

[Drawing .4]. It is explanatory drawing of the important section of other examples of the dielectric barrier 
discharge lamp equipment of this invention. 

[Drawin g 5 ] It is explanatory drawing of a cylindrical dielectric barrier discharge lamp. 
[Description of Notations] 

1 Electric Discharge Container 

la, lb, lc Dielectric barrier discharge lamp 

2 Inside Pipe 

3 Outside Pipe 

4 Grid 

5 Inside Electrode 

6 Getter Hold Room 

7 Getter 

1113V character type light reflex board 

12 14 The peak of a V character type light reflex board 

20 Optical Ejection Aperture 

21 Lamp House 

22 Cooling Block 

27 Light Reflex Board 
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